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o"kZ 29 vad ¼1½ twu 2021 i`- 49&54
e'khu vk/kkfjr Hkk"kk vuqokn esa lanHkZ fujkdj.k dk egRo
psru vxzoky ,oa deys'k nÙkk
lax.kd foKku ,oa vfHk;kfU=kdh foHkkx
jk"Vªh; izkS|ksfxdh laLFkku] gehjiqj 177 005 ¼fgekpy izns'k½
lkjka'k % fujarj fodkl'khy lwpuk izkS|ksfxdh ds bl ;qx esa fofHkUUk izdkj dh lwpuk o tkudkjh dk cM+s O;kid Lrj ij fujarj vknku&iznku gksrk jgrk gSA ijUrq
lwpuk o Kku ds bl Hk.Mkj dk fo'o dh fofHkUUk Hkk"kkvksa esa miyC/k gksuk blds leqfpr mi;ksx esa dqN vojks/k mRiUUk djrk gS] ftls Rofjr Hkk"kk vuqokn
ds ek/;e ls dqN lhek rd nwj fd;k tk ldrk gSA e'khu vk/kkfjr Hkk"kk vuqokn bl fn'kk esa ,d egRoiw.kZ ,oa dkjxj iM+ko lkfcr gqvk gSA foxr nks n'kdksa
esa bUVjusV dh vklku igq¡p ds dkj.k e'khu vk/kkfjr Hkk"kk vuqokn dh vko';drk fnu&izfrfnu c<+ jgh gSA ijUrq e'khu vk/kfjr Hkk"kk vuqokn esa dbZ rjg
dh rduhdh ck/kk,¡ ,oa leL;k,¡ vkrh gSa ftudk lek/kku xq.koÙkkiw.kZ vuqokn gsrq vko';d gks tkrk gSA iwoZ mYysf[kr 'kCn&lewg lanHkZ fujkdj.k muesa ls ,d
izeq[k ,oa tfVy leL;k gS] ftlus fujarj e'khu vk/kkfjr Hkk"kk vuqokn ds {ks=k esa dk;Zjr dbZ 'kks/kdrkZvksa ,oa 'kks/k&izfr"Bkuksa dk /;ku vkdf"kZr fd;k gSA
;|fi yxHkx lHkh Hkk"kkvksa esa bl rjg ds 'kCn&lewg dk mi;ksx gksrk gS] ijUrq Hkk"kkuqlkj budk izdkj vyx&vyx gks ldrk gSA vr%] óksr Hkk"kk o izLrkfor
vuqokfnr Hkk"kk ds vk/kkj ij iwoZ mYysf[kr 'kCn&lewg ds lanHkZ fujkdj.k dk izdkj Hkh fHkUUk gks ldrk gSA izLrqr vkys[k fofHkUUk e'khu vk/kkfjr Hkk"kk vuqokn
izk:i esa mifLFkr vyx&vyx izdkj ds lanHkZ&cks/kd] muds fujkdj.k ls lEcaf/kr lS)kafrd rjhds ,oa ,Yxksfjn~e ds foLr`r voyksdu dk ,d iz;kl gSA
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Abstract
In this era of continuously progressing Information Technology, information exchange is taking place in various domains at a faster pace.
However, availability of huge information, diversity of knowledge sources and variations in structure of languages, leads to some hurdles in its
effective utilization. Use of Machine Translation is a good enough solution at this stage, which can remove several constraints up-to some extent.
Also, because of the easy and economic Internet accessibility, Machine Translation is becoming crucial. But several technical constraints are
there in Machine Translation process that must be resolved for qualitative translation. Anaphora resolution is one of the major and complex
problems of Machine Translation. Many researchers and research institute working in the field of language technology and translation are
continuously striving to resolve the problem. Depending upon type of language there may be various classes of anaphor.Therefore, depending
upon the type of source and target language, type of anaphor and anaphor resolution process also may differ. This paper is an attempt to go in
detail and reviewing of currently available theoretical approaches and algorithms of anaphora resolution that are being used in various machine
translation models.
izLrkouk
lkekU;r% lHkh izdkj ds ys[ku&dk;Z vFkok laHkk"k.k esa #fp
o 'kCnksa dh fofo/krk cuk;s j[kus ds fy,] fdlh 'kCn ;k
'kCn&lewg fo'ks"k dh iqujko`fÙk ls cpus ds fy,] izk;% fdlh
loZuke 'kCn ;k vU; 'kCn dk mi;ksx fd;k tkrk gSA bl rjg
fdlh okD; esa iwoZ&mYysf[kr 'kCn&lewg ds LFkku ij iz;qä
loZuke ;k vU; 'kCn&lewg dks lanHkZ&cks/kd dgrs gSa] vFkkZr~
lanHkZ&cks/kd og 'kCn ;k 'kCn&lewg gS tks fdlh iwoZ&mYysf[kr
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'kCn&lewg dks bafxr djrs gS1A bl 'kCn dh O;qRifÙk izkphu
xzhd&'kCn Ana ,oa Phora ds la;kstu ls gqbZ gSA Ana  dk vFkZ
gS ^^iwoZ&of.kZr** ,oa Phor dk vFkZ gS ^^bafxr djuk**2&3A bl
izdkj Anaphora dk vFkZ gS iwoZ&of.kZr 'kCn&lewg ds lanHkZ dks
bafxr djukA ;|fi bl izdkj fofo/k 'kCnksa ds mi;ksx ls
ys[ku ;k okrkZ esa jkspdrk rks cuh jgrh gS] ijUrq dHkh&dHkh
mfpr lanHkZ fujkdj.k ugha gksus dh fLFkfr esa bu 'kCnksa ds
iz;ksx ls lzksrk ;k ikBd dks mfpr lanHkZ leÖkus esa dqN
dfBukbZ Hkh gks tkrh gSA e'khu vk/kkfjr Hkk"kk vuqokn ds
fy, lanHkZ fujkdj.k ,d izeq[k ,oa tfVy leL;k gS ftlds
dkj.k e'khu vk/kkfjr Hkk"kk vuqokn dh xq.koÙkk izHkkfor
gksrh gS4&6A bls fuEu mnkgj.k dh lgk;rk ls leÖk ldrs gaSA
mnkgj.k 1-
1- We purchased a house in outskirt of city because it is
a peaceful place.
2- We purchased a house in outskirt of city because
there it is cheap.
mijksä okD; la- 1 o 2 esa "it" 'kCn Øe'k% ^^outskirt of
city** vkSj ^^a house** ds fy, iz;ksx fd;k x;k gS] tcfd
okD; la- 2 esa "there" 'kCn dk iz;ksx "outskirt of city" ds
LFkku ij fd;k x;k gSA ;fn  bl "it" vkSj "there" ds lanHkZ
dk lgh izdkj ls fujkdj.k ugha gksrk gS rks vaxzsth ls fganh esa
vuqokn djrs le; vuqokn xyr gksus dh lEHkkouk vf/kd
gks tkrh gSA tSls bl mnkgj.k ds fy, ;fn okD; la- 2 esa ''it"
vkSj "there" 'kCn dks Øe'k% "outskirt of city" o "a house"
ds LFkku ij iz;qä gqvk ekurs gSa rks bl okD; ds lgh fganh
vuqokn ^^geus 'kgj ls nwj ?kj [kjhnk gS] D;ksafd ogk¡ ij ;g
lLrk gSA**] dh txg ij bldk xyr vuqokn ^^geus 'kgj ls
nwj ?kj [kjhnk gS] D;ksafd ;g ogka ij lLrk gSA** gks ldrk gS]
tks "outskirt of city is cheap in house" dk vuqokn gksrkA
bl izdkj] iwoZ mYysf[kr 'kCn&lewg lanHkZ fujkdj.k dh Hkk"kk
vuqokn esa izklafxdrk nks egRoiw.kZ rF;ksa dks js[kkafdr djrh
gS( igyk e'khu vk/kkfjr Hkk"kk vuqokn esa lanHkZ dh vLi"Vrk
dk fuokj.k o nwljk okD;'k% vuqokn ds LFkku ij lesfdr
vuqokn  dh HkwfedkA
izLrqr vkys[k ds Hkkx&2 esa fofHkUUk izdkj ds lanHkZ&cks/kd
'kCn&lewg dk o.kZu gS ,oa Hkkx&3 esa lanHkZ fujkdj.k ds
ewyHk wr fl)kark s a ds ckj s es a crk;k x;k gSA Hkkx&4
lanHk Z fujkdj.k dh dqN egRoiw.k Z ,Yxksfjn~e dk ,d
voyksdu gSA
lanHkZ cks/kd ds izdkj o lanHkZ fujkdj.k ls lEcaf/kr leL;k,¡
;|fi fofHkUUk Hkk"kk O;kdj.k ds vk/kkj ij lanHkZ&cks/kd
'kCn&lewg Hkh fofHkUUk izdkj ds gks ldrs gSa] ijUrq muesa ls dqN
lanHkZ&cks/kd 'kCn&lewg] tks izk;% lHkh Hkk"kk O;kdj.k esa ik,
tkrs gSa] dsoy mudk gh laf{kIr o.kZu izLrqr vkys[k esa fd;k
x;k gSA dqN 'kks/kdÙkkvksa us lanHkZ cks/kd 'kCn&lewg ds izdkj
,oa lanHkZ fujkdj.k ls lEcaf/kr leL;kvksa dk foLrkj ls o.kZu
fd;k gSA
• loZuke ewyd lanHkZ
loZuke ewyd lanHkZ&'kCn oks loZuke gksrs gSa tks fdlh iwoZ
mYysf[kr 'kCn&lewg ds lanHkZ dk cks/k djkrs gSaA
mnkgj.k 2- x.kra=k ds 'kqHk volj ij jk"Vªifr egksn; us
jk"Vª ds uke vius lacks/ku esa yksdra=k dh fo'ks"krkvksa dk
ftØ fd;kA mUgksaus yksdra=k esa yksd o ra=k dh ijLij iwjdrk
ds fo"k; esa vius fopkj O;ä fd;sA
mijksä mnkgj.k ds nwljs okD; esa ^^mUgksaus** 'kCn ,d
loZuke 'kCn gS tks igys okD; esa of.kZr laKk&'kCn lewg
^^jk"Vªifr egksn;**  ds lanHkZ dks bafxr djrk gSA
• fuf'Pkr laKk ewyd lanHkZ
fuf'Pkr laKk ewyd lanHkZ 'kCn oks laKk ewyd 'kCn gksrs gSa
tks fdlh iwoZ mYysf[kr laKk 'kCn&lewg ds LFkku ij iz;ksx gksrs
gaSA
mnkgj.k 3-
x.kra=k ds 'kqHk volj ij jk"Vªifr egksn; us jk"Vª ds uke
vius lacks/ku esa yksdra=k dh fo'ks"krkvksa dk ftØ fd;kA
vknj.kh; egkefge us bl volj ij ijsM dk fujh{k.k Hkh
fd;kA
mijksä mnkgj.k ds nwljs okD; esa ^^vknj.kh; egkefge** 'kCn
,d laKk ewyd 'kCn&lewg gS tks igys okD; esa of.kZr laKk&'kCn
lewg ^^jk"Vªifr egksn;** ds LFkku ij iz;qä fd;k x;k gSA
• ,dkdh laKk ewyd lanHkZ
,dkdh laKk ewyd lanHkZ 'kCn os lanHkZ&'kCn gksrs gSa tks
leku izdkj ds ,d ls T;knk laKk&lwpd 'kCnksa esa ls fdlh ,d
fo'ks"k laKk&lwpd 'kCn dks bafxr djus ds fy, iz;ksx fd;s
tkrs gaSA
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mnkgj.k 4-
x.kra=k&fnol dh iwoZ&la/;k ij ykyfdys ij ,d dfo&lEeysu
dk Hkh vk;kstu fd;k x;kA bldk lh/kk izlkj.k nwjn'kZu&1
vkSj nwjn'kZu&2] nksuksa pSuyksa ij fd;k x;kA tks yksx igys
okys pSuy ij ugha ns[k ik, os nwljs okys pSuy ij bldk
vkuan ys ldrs FksA
mijksä mnkgj.k ds nwljs okD; esa ^^igys okys** o ^^nwljs
okys** ,dkdh laKk ewyd lanHkZ&'kCn gSa tks igys okD; esa
of.kZr laKk&'kCn lewg ^^nwjn'kZu&1** vkSj ^^nwjn'kZu&2** ds
LFkku ij iz;qä gq, gaSA
• la[;k ewyd lanHkZ
la[;k ewyd lanHkZ&'kCn lkekU;r% leku cks/k okys iwoZ
mYysf[kr 'kCn&lewgksa dh la[;k ;k fxurh ds cks/k ds fy,
iz;ksx gksrs gSaA
mnkgj.k 5-
x.kra=k fnol vkSj Lora=krk fnol] nksuks Hkkjr ds jk"Vªh;
ioZ gSaA
mijksä mnkgj.k esa ̂ ^nksuksa** 'kCn ,d la[;k ewyd 'kCn&lewg
gS tks igys of.kZr ̂ ^x.kra=k fnol vkSj Lora=krk fnol ̂ ^laKk&'kCn
lewg ds lanHkZ esa iz;qä fd;k x;k gSA
• vfuf'Pkr laKk ewyd lanHkZ
vfuf'Pkr laKk ewyd lanHkZ 'kCnksa dk iz;ksx ,sls iwoZ mYysf[kr
'kCn&lewg ds fy, fd;k tkrk gS tks O;ogkfjd :i esa vfuf'Pkr
gks vFkkZr~ lanHkZ cks/kd 'kCn fdlh fufnZ"V laKk ds fy, iz;qä
gqvk gksA
mnkgj.k 6-
x.kra=k fnol ds volj ij lsuk ds tokuksa us dbZ rjg ds
gSjr&vaxst djrc fn[kk,] ftlds fy, jk"Vªifr us mudh [kwc
iz'kalk dhA
mijksä mnkgj.k esa ^^lsuk ds tokuksa** 'kCn&lewg O;ogkj
esa vfuf'Pkr izdkj dk laKk ewyd 'kCn&lewg gS] vr% ^^mudh**
'kCn tks ^^lsuk ds tokukas** ds lUnHkZ eas iz;ksx fd;k x;k gS]
og ,d lewg fo'ks"k dks fu:fir djrk gS] u fd fdlh
fufnZ"V laKk dksA
• ladsr ewyd lanHkZ
ladsr ewyd lanHkZ 'kCnksa dk iz;ksx iwoZ of.kZr laKk&'kCn
lewg ds LFkku ij r`rh;&iq#"k ds Hkko esa fd;k tkrk gSA
mnkgj.k 7-
x.kra=k fnol ds volj ij ^^uo&fufeZr ;q)iksr INS
foØekfnR;** dks Hkh izn'kZu ds fy;k j[kk x;kA ;g ,d
vfr&fo'kky vkSj lHkh vk/kqfud lqfo/kkvksa ls ;qä ;q)iksr gSA
mijksä mnkgj.k esa ^^uo&fufeZr ;q)iksr INS foØekfnR;**
'kCn&lewg ,d fuf'Pkr izdkj dk laKk ewyd 'kCn&lewg gS ,oa
^^;g** 'kCn iwoZ of.kZr fo'ks"k izdkj ds ;q)iksr ds lanHkZ esa
iz;ksx fd;k x;k gS] vFkkZr~ fdlh fufnZ"V laKk dks bafxr djrk
gSA
lanHkZ fujkdj.k ds fl)kUr ,oa izfØ;k
;|fi oSls rks lanHkZ&cks/kd 'kCn fdlh laKk&lwpd okD;ka'k
vFkok fØ;k&lwpd okD;ka'k ;k okD;& lewg vFkok ifjPNsn
bR;kfn fdlh ds Hkh lanHkZ esa mi;ksx fd;s tk ldrs gSa] ijUrq
vf/kdka'k lanHkZ fujkdj.k izfØ;k dsoy laKk&lwpd okD;ka'k
ds fy, gh dk;Z{ke gSA izk;% fdlh Hkh ys[ku ;k laHkk"k.k esa
mifLFkr lanHkZ cks/kd 'kCnksa ls lEcaf/kr iwoZ&mYysf[kr 'kCn&lewg
dh mifLFkfr] mlh okD; esa ;k T;knk ls T;knk nks ;k rhu
okD; igys gksrh gS] ijUrq dHkh&dHkh bu okD;ka'kksa dh mifLFkfr
lacaf/kr lanHkZ cks/kd 'kCn ls 8&10 okD; igys Hkh gks ldrh
gSA blfy, fdlh ys[ku ;k laHkk"k.k esa tc Hkh dksbZ lanHkZ cks/
kd 'kCn vkrk gS rks lanHkZ fujkdj.k izfØ;k esa loZizFke
laHkkfor iwoZ&mYysf[kr 'kCn&lewg dh mifLFkfr {ks=k dks fpfUgr
djuk vko';d gSA rRi'Pkkr~ fpfUgr okD;&lewg esa lHkh
laHkkfor iwoZ&mYysf[kr 'kCn&lewgksa dks mEehnokj  ekurs gq,]
O;kdj.k] fo"k;] fyax] opu] iq#"k] la[;k bR;kfn ds
vk/kkj ij dqN iwoZ&mYysf[kr 'kCn&lewgksa dks jí djrs gq,] cps
gq, mEehnokjksa esa ls ojh;rk ds vk/kkj ij p;u fd;k tkrk
gSA bl izdkj lanHkZ fujkdj.k izfØ;k dks nks eq[; pj.kksa esa iwjk
fd;k tkrk gS&
1- laHkkfor iwoZ mYysf[kr 'kCn&lewg (Possible Antecedent)
dh igpku o p;uA
2- O;kdj.k laca/k o vU; Hkk"kk&cks/k ds vk/kkj ij ojh;rk ;k
fujLrhdj.kA
bl izdkj] lanHkZ fujkdj.k izfØ;k ds nwljs pj.k esa ojh;rk o
fujLrhdj.k nks ,sls izeq[k dkjd gSa ftuds vk/kkj ij fdlh Hkh
lanHkZ&cks/kd 'kCn ds fy, mfpr iwoZ&mYysf[kr 'kCn&lewg dk
fu/kkZj.k fd;k tkrk gSA fuEu mnkgj.kksa }kjk nksuksa gh izdkj ds
dkjdksa dh fujkdj.k izfØ;k esa Hkwfedk dks leÖk ldrs gSa%&
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• fujLrhdj.k dkjd
• fyax o opu ca/ku
fyax o opu ca/ku ds vuqlkj fdlh Hkh laKk&lwpd 'kCn&lewg
o mlds fy, iz;ksx fd;s x, lanHkZ&cks/kd 'kCn ds fyax o
opu esa lekurk gksuh pkfg,A
mnkgj.k 8-
nzks.kkpk;Z o vU; izeq[k dkSjo egkjfFk;ksa us vfHkeU;q dks
pØO;wg esa ?ksjus dh ;kstuk cukbZA ijUrq mlus mu lHkh dks
ijkLr dj fn;kA
mijksä mnkgj.k esa nks lanHkZ&cks/kd 'kCn] mlus o mu lHkh
dk iz;ksx gqvk gS tks Øe'k% vfHkeU;q o nzks.kkpk;Z o vU;
izeq[k dkSjo egkjfFk;ksa ds lanHkZ esa gSA bl mnkgj.k esa vfHkeU;q
'kCn ,dopu gS tcfd nzks.kkpk;Z o vU; izeq[k dkSjo egkjfFk;ksa
cgqopu gS] rFkk mlus ,dopu lanHkZ&cks/kd o mu lHkh
cgqopu lanHkZ&cks/kd gSA bl izdkj opu ds vk/kkj ij lanHkZ
fujkdj.k fd;k x;k gSA
• okD; jpuk lEcfU/kr fu;e
mijksä mnkgj.k l- 8 esa ;|fi mlus lanHkZ&cks/kd nzks.kkpk;Z
o vfHkeU;q nksuksa gh laKk&'kCn ds lanHkZ esa gks ldrk gS] D;ksafd
nzks.kkpk;Z o vfHkeU;q nksuksa gh ,d opu gS] ijUrq fganh okD;
foU;kl ds vuqlkj okD; ^^nzks.kkpk;Z o vU; izeq[k dkSjo
egkjfFk;ksa us vfHkeU;q dks pØO;wg esa ?ksjus dh ;kstuk cukbZ**
esa okD;ka'k ^^nzks.kkpk;Z o vU; izeq[k dkSjo egkjfFk;ksa** fØ;k
^^pØO;wg esa ?ksjus dh ;kstuk** ds fy, drkZ ds :i esa gS] tcfd
vfHkeU;q bl fØ;k ds fy, deZ ds :i esa gSA blh rjg okD;
^^ijUrq mlus mu lHkh dks ijkLr dj fn;k** esa lanHkZ&cks/kd
mu&lHkh okD;ka'k ^^nzks.kkpk;Z o vU; izeq[k dkSjo egkjfFk;ksa**
ds lanHkZ esa gS vFkkFkZ ̂ ^nzks.kkpk;Z o vU; izeq[k dkSjo egkjfFk;ksa**
ds lanHkZ esa gSA bl izdkj okD;&foU;kl ds vk/kkj ij Hkh lanHkZ
fujkdj.k fd;k tk ldrk gSA
• vFkZ o izÑfr le:irk
bl fu;e ds vuqlkj 'kCn ;k 'kCn&lewg dh izÑfr vFkok
'kCn&:i ds vk/kkj ij Hkh lanHkZ fujkdj.k fd;k tk ldrk gSA
mnkgj.k 9-
Ñ".k us vtqZu dks deZ dk mins'k fn;k vkSj mlus ml ij
vey Hkh fd;kA
mijksä okD; esa mlus o ml lanHkZ&cks/kd 'kCnksa dk iz;ksx
Øe'k% ^^vtqZu** o ^^deZ dk mins'k** ds fy, fd;k x;k gSA
bl mnkgj.k esa ^^deZ dk mins'k** okD;ka'k fØ;k dkjd 'kCn
^^fn;k** ds deZ&:i esa gS] ,oa lanHkZ&cks/kd 'kCn ^^ml** Hkh
deZ&:i esa gS] blfy, 'kCn ds vFkZ o izÑfr ds vk/kkj ij
^^Ñ".k** o ^^vtqZu** dks ^^ml** lanHkZ&cks/kd ds fy, vekU;
fd;k x;k gSA
• ojh;rk ds vk/kkj ij
;fn fdlh lanHkZ&cks/kd 'kCn ds fy, dbZ lkjs laHkkfor
iwoZ&mYysf[kr 'kCn&lewg mifLFkr gksa ,oa mueas ls fdlh dks Hkh
mijksä of.kZr fujLrhdj.k dkjd }kjk fujLr ugha fd;k tk
ldrk gks rks bl fLFkfr esa 'kCn&lewg dh le:irk ;k okD;&jpuk
esa 'kCn&lewg dh Hkwfedk ds vk/kkj ij ,d 'kCn&lewg fo'ks"k
dks nwljs ij ojh;rk nh tk ldrh gSA
bls fuEu mnkgj.kksa ls leÖk ldrs gSa %&
• ljapukRed lekurk
mnkgj.k 10-
MkW- dyke us igys vfXu ds lkFk ukx felkby dk ijh{k.k
fd;kA ijUrq ckn esa mUgksaus blds lkFk i`Foh felkby dk
ijh{k.k fd;kA
mijksä mnkgj.k esa mUgksaus o blds] nks lanHkZ&cks/kd 'kCn gaS]
ftlesa ls izFke lanHkZ&cks/kd mUgksaus ds fy, lanHkZ fujkdj.k
okD;&jpuk laca/kh fu;e ls fd;k tk ldrk gSA ijUrq nwljs
lanHkZ&cks/kd blds ds fy, cps gq, nks lanHkZ vfXu o ukx esa ls
fdlh dks Hkh fujLrhdj.k fu;e ls fujLr ugha fd;k tk
ldrkA bl izdkj dh fLFkfr esa fujLrhdj.k dh txg lajpuk
lekurk ds vk/kkj ij ojh;rk ns dj lek/kku dj ldrs gSaA
tSls igys okD; esa okD;ka'k ^^vfXu ds lkFk ukx** o nwljs
okD; esa okD;ka'k ^^blds lkFk i`Foh** esa ljapukRed lekurk
gS] blfy, blds lanHkZ&cks/kd ds fy, ukx ds LFkku ij vfXu
dks ojh;rk nsdj lanHkZ fujkdj.k fd;k x;k gSA
lanHkZ fujkdj.k dh ,Yxksfjn~e
tSlk fd bl ys[k ds izkjaHk esa gh Li"V fd;k x;k gS fd
e'khu&vk/kkfjr Hkk"kk vuqokn ds fy, lUnHkZ&fujkdkj.k ,d
vR;ar tfVy o egRoiw.kZ leL;k gS ftldk lek/kku xq.koÙkkiw.kZ
vuqokn ds fy, vR;ar t:jh gSA blfy, e'khu vk/kkfjr
Hkk"kk vuqokn ds {ks=k esa dk;Zjr 'kks/kkfFkZ;ksa us Hkh cgqr le;
igys ls gh blds lek/kku gsrq iz;kl fd;s gSaA dk;Z&fof/k ,oa
dk;Z&i)fr ds vk/kkj ij bu ,Yxksfjn~El dks eksVs rkSj ij nks
oxks± 1- ̂ ^ikjaifjd vFkok Hkk"kk cks/k ij vk/kkfjr** 2- ̂ ^oSdfYid
53vxzoky ,oa nÙkk % e'khu vk/kkfjr Hkk"kk vuqokn esa lanHkZ fujkdj.k dk egRo
vFkok lkaf[;dh vk/kkfjr** esa foHkkftr fd;k x;k gSA izLrqr
vkys[k ds bl Hkkx esa muesa ls dqN oSdfYid vFkok lkaf[;dh
vk/kkfjr egRoiw.kZ ,Yxksfjn~El dk ;gk¡ ij o.kZu fd;k
x;k gSA
• Statistical/corpus Processing Approach
fofHkUUk 'kks/ki=kksa ds voyksdu ls Kkr gksrk gS fd lanHkZ
fujkdj.k ds fy, lkaf[;dh vk/kkfjr i)fr ds mi;ksx dk
izFke iz;kl Dagan and Itai us 1990 es a fd;k3,9&15A
'kks/kdrkZvksa us cM+s vkdkj ds okD;&dks"k ds fy, leku lanHkZ
esa iz;ksx fd;s x, iSVUlZ ds vkdaMs+ ,df=kr djus ds fy,
Lopkfyr ekWMy izLrqr fd;k gSA lkaf[;dh vk/kkfjr bl ekWMy
ds vuqlkj Corp esa miyC/k leku lanHkZ esa mYysf[kr iSVUlZ
dk laHkkfor mEehnokj ds rkSj ij p;u fd;k tkrk gSA
vLi"Vrk vFkkZr~ ,d ls vf/kd fodYi dh fLFkfr esa ftl
iSVuZ dh vko`fÙk vf/kd gksrh gS] mlh dks lgh eku fy;k
tkrk gSA bl i)fr dk mi;ksx djrs gq, mUgksaus English
pronoun "it" ij lanHkZ fujkdj.k laca/kh ,d iz;ksx fd;kA
vius bl iz;ksx ds ifj.kke esa mUgksaus ik;k fd bl ekWMy ds
mi;ksx ls tks vkdaM+s ,df=kr gq, os okLro esa Semantic
Constraint ls csgn lekurk j[krs gSaA
• knowledge-Independent Approach
lanHkZ fujkdj.k esa lkaf[;dh vk/kkfjr i)fr ds iz;ksx dk
,d vU; egRoiw.kZ iz;kl Nasukawa us fd;k gSA vius 'kks/
ki=k11 esa ys[kd us Hkk"kk o O;kdj.k dh fcuk fdlh fo'ks"k
tkudkjh ds English Pronoun laca/kh lanHkZ fujkdj.k ds
fy,] ijLij okD;&lewg esa fufgr lwpuk ¼Inter&Sentential
Information) dk mi;ksx djrs gq,] 90% rd lQy] ,d
lVhd o ljy vYxksfjFke izLrqr djus dk nkok fd;k gSA bl
'kks/k&i=k esa ys[kd us lanHkZ&fujkdj.k gsrq rhu izHkkoh dkjdksa
dk mYys[k fd;k gS] tks laHkkfor laKk&lwpd okD;ka'kksa esa ls
mi;qä okD;ka'k dk p;u djus esa vfrmi;ksxh gSA ;s rhu
dkjd fuEu izdkj gS(
I. Collocation patterns within asource text
II. Frequency of repetition in precedingsen-tences
III. Syntactic position
• An Uuncertainty-Reasoning Approach
Mitkov us vius 'kks/ki=k esa vfuf'Pkr dkjdksa ij vk/kkfjr
Artificial Intelligence Aapproach dk izfriknu fd;kA bl
i)fr ds izfriknu ds leFkZu esa us fuEu rdZ fn, gS12(
• lkekU;r;k fdlh Hkh izkÑfrd Hkk"kk dks leÖkus ds fy,
cuk;s x, lHkh dEI;wVj izksxzke dks lanHkZ&cks/kd 'kCnksa ls
lEcaf/kr iwoZ&mYysf[kr 'kCn&lewg dk p;u izk;% vk/kh&
v/kwjh tkudkjh  ds vk/kkj ij djuk gksrk gSA izk;%
fujLrhdj.k dkjd o ojh;rk dkjd dh tkudkjh
miyC/k gksrs gq, Hkh dEI;wVj izksxzke mldk mi;ksx djus esa
l{ke ugha gksrs gSaA
• pwafd izkjaHk esa fdlh Hkh fujLrhdj.k dkjd ;k ojh;rk dkjd dk
Ldksj ekuo }kjk gh fu/kkfjr fd;k tkrk gS] os ewy&:i esa drkZ :i
esa gh gSa] vr% mUgsa Hkh vfuf'Pkr rF; gh ekuuk pkfg,A
bl ,izksp esa izeq[k fopkj ;g gS fd fdlh Hkh iwoZ&mYysf[kr
'kCn&lewg dh [kkst dks ifjdYiuk ^^,d fuf'Pkr laKk&lwpd
okD;ka'k gh lgh iwoZ mYysf[kr 'kCn&lewg gS** ds vk/kkj ij gh
LohÑr ;k vLohÑr fd;k tk;sA
• Modelling Pronominal Anaphora in Sta-tistical
Machine Translation
dqN 'kks/kdÙkkvksa us loZuke ewyd lanHkZ fujkdj.k ds fy,]
lkaf[;dh vk/kkfjr, English ls German esa vuqokn gsrq] ,d
u;k ekWMy "Word Dependency Modal" izfrikfnr fd;k
tks lEcaf/kr iwoZ&mYysf[kr 'kCn&lewg (Antecedent) dh
mifLFkfr dh igpku ml okD; ;k okD; ls iwoZ Hkh dj ldrk
gS13A fdlh okD; esa mifLFkr loZuke o mlls lEcaf/kr lgh
iwoZ&mYysf[kr 'kCn&lewg dk ;qXe cukus ds fy, bl ekWMy esa
,d Open Source Co-Reference Resolution SystemBART
dk mi;ksx fd;k gS14A
• Hybrid Approach to Pronominal Anaph-ora
Resolution
'kks/kdrkZ kamune and Agrawal  us vius 'kks/ki=k esa loZuke
ewyd lanHkZ fujkdj.k gsrq ojh;rk dkjd o fujLrhdj.k dkjd
vk/kkfjr vkfdZVsDpj dh ,d fefJr i)fr dks fodflr djus
dk nkok fd;k gS15A 'kks/ki=k ds nkos ds vuqlkj ;g i)fr r̀rh;
iq:"k loZuke ewyd lanHkZ cks/kd 'kCn ds fy,] mlh okD; ;k
ml okD; ls vf/kdre rhu&pkj okD; igys laHkkfor iwoZ&mYysf[kr
'kCn&lewg dh igpku djus esa l{ke gSA Java esa fØ;kfUor o
Charniak Parser dks ,d Associated tool dh Hkkafr mi;ksx
djus okys bl flLVe dh n{krk 81-9% ekih x;h gS16A
• Deep Learning Based Methodologies
foxr ,d ls Ms<+ n'kd esa U;wjy usVodZ ds fodkl ls
Deep Learning ds fofHkUUk {ks=kksa esa dbZ egRoiw.kZ vuqiz;ksx
54 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk o"kZ 29 vad ¼1½ twu 2021
lkeus vk;s gaSA e'khu vk/kkfjr Hkk"kk vuqokn ds {ks=k esa Hkh
Deep Learning dk mi;ksx gqvk gSA Wisemano o vU; us
Cluster based feature analysis dk mi;ksx djrs gq,]
Recurrent Neural Network ij vk/kkfjr Co-reference
Resolution dk ,d u;k ekWMy izLrqr fd;k gS17A blh rjg
Co-reference Resolution dk vHkh rd dk lcls vf/kd
n{k ,oa fcuk fdlh Sytactic Parser ds dk;Z djus okyk] ,d
vU; ekWMy yh ,oa vU; us fodflr djus dk nkok fd;k gS18A
fu"d"kZ
mijksä vkys[k esa e'khu vk/kkfjr Hkk"kk vuqokn ls
lEcaf/kr ,d tfVy leL;k ^^lanHkZ fujkdj.k** ds ckjs esa fooj.k
fn;k x;k gSA lanHkZ fujkdj.k dh leL;k] vuqokn esa bldh
Hkwfedk] blds izdkj o lS)kfUrd lek/kku ds lkFk lkaf[;dh
vk/kkfjr dqN egRoiw.kZ ,Yxksfjn~El ds ckjs esa ppkZ dh x;h gSA
lanHkZ
1. Hirst Graham, "Anaphora in Natural Language
Understanding", Springer-Verlag, Berlin, 1981.
2. MitkovRuslan, Choi Sung-Kwon &Sharp Randall,
"Anaphora Resolution in Machine Translation",
Proceedings of the Sixth International Conference
on Theoretical and Methodological Issues in Machine
Translation, Belgium, pp. 87-95, 1995.
3. Mitkov Ruslan, "Anaphora Resolution: The State of
the Art", COLING'98/ACL'98 Tutorial on Anaphora
Resolution; University of Wolverhampton, 1998.
4. Novak Marina, "Utilization of Anaphora in Machine
Translation", WDS'11 Proceedings of Contributed
Papers, 155-160, 2011.
5. Halliday Michael A. & HasanRuqaiya, "Cohesion in
English", Longman English Language Series 9,
London, 1996.
6. Mitkov Ruslan, "Introduction: Special Issue on
Anaphora Resolution in Machine Translation and
Multilingual NLP", Springer Journal on Machine
Translation,Volume 14, Issue 3-4, pp. 159-161,
1999.
7. Seddik Khadiga Mahmoud & Ali Farghaly,
"Anaphoric Relations", Natural Language Processing
of Semitic Languages, 2014.
8. Shekhar Shivangi & Kumar Umesh, "Review on the
Techniques of Anaphora Resolution", International
Journal of Latest Trends in Engineering and
Technology, Vol. (8) Issue (2), pp.037-040, 2018.
9. Sukthanker Rhea, Poria Soujanya, Cambria Erik &
Thirunavukarasu Ramkumar, "A Review: Anaphora and
Coreference Resolution" arXiv : 1805.11824, 2018.
10. Dagan Ido & Itai Alon, "Automatic Processing of
Large Corpora for the Resolution of Anaphora
References", Proceedings of the 13th International
Conference on Computational Linguistics Vol. III,
1-3, Helsinki, Finland, 1990.
11. Nasukawa Tetsuya, "Robust Method of Pronoun
Resolution Using Full-Text Information", Proceedings
of the 15th International Conference on
Computational Linguistics,  (COLING'94), 1157-
1163, Kyoto, Japan, 1994.
12. Mitkov Ruslan, "An Uncertainty Reasoning Approach
for Anaphora Resolution", Proceedings of the
Natural Language Processing Pacific Rim
Symposium, pp. 149-154, Seoul, Korea,1995.
13. Hardmeier Christian & Federico Marcello,
"Modelling Pronominal Anaphora in Statistical
Machine Translation", In International Workshop on
Spoken Language Translation; Paris, France,  pp
283-289, December 2nd & 3rd, 2010.
14. Broscheit S, Poesio M, Ponzetto S. P., Rodriguez
K, Joseba, Romano L O, Uryupina Y, Versley
&Zanoli R, "BART: A Multilingual Anaphora
Resolution System", In Proceedings of the 5th
International Workshop On Semantic Evaluations
(Sem Eval-2010), Uppsala, Sweden, 15-16 July
2010.
15. Kamune Kalyani P & Agrawal Avinash "Hybrid Approach
to Pronominal Anaphora Resolution in English
Newspaper Text", International Journal of Intelligent
Systems and Applications, (02) 56-64, 2015.
16. Charniak Eugene, "A Maximum Entropy Inspired
Parser", In Proceedings of NAACL-2000, 1st North
American chapter of the Association for
Computational Linguistics conference, Pages 132-
139, Seattle, Washington-April 29 - May 04, 2000.
17. Wiseman Sam, Rush Alexander M. & Shieber Stuart
M, "Learning Global Features for Co & reference
Resolution", arXiv:1604.03035, 2016.
18. Lee Kenton, He Luheng, Lewis Mike & Zettlemoyer
Luke",  End-to-end Neural Coreference Resolution",
arXiv preprint arXiv: 1707.07045, 2017.
